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(57) Abstract 



A wireless telephone system comprises a base transceiver having a base receiver and a plurality of wireless handsets. Each handset 
comprises a handset transceiver for establishing a time-division multiple access (TDMA) link over a shared channel with the base unit via 
the base transceiver, in which each handset communicates during an exclusive time slot of a TDMA scheme that allocates time slots to 
handsets. The base receiver is characterized by a plurality of demodulation parameters and is for synchronizing with each handsets. The 
base receiver stores a set of demodulation parameters for each handset and switches to the set of demodulation parameters for a particular 
handset when the base unit is to synchronize with the particular handset. 
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TDMA WIRELESS TELEPHONE SYSTEM WITH INDEPENDENTLY TRACKED DEMODULATION PARAMETERS 

5 

BACKGRO UND OF THE INVENTION 
Field of the Invention 

The present invention relates to multi-line wireless telephone 
systems and, -n particular, to receiver subsystems in such systems 
10 designed to synchronize when communicating between transceivers 
of the system. 

Description of the Related Art 

The use of telephones and telephone systems, including wireless 
telephone systems, is widespread. In wireless telephone systems, 

15 such as digital 900MH2 systems, a cordless or wireless telephone 
handset unit communicates via either analog or digital radio signals 
with a base unit, which is typically connected via a standard 
telephone line to an external telephone network. In this manner, a 
user may employ the wireless handset to engage in a telephone call 

20 with another user through the base unit and the telephone network. 

• Multi-line wireless ;tele|)hone systems are also in use in various 
situations^ such as businesses with many telepjhone users. Such 
systems .employ a harid^le!! that communicates! with up to N handsets 
simultaneously, typically with digital communications schemes, such 
25 as time division multiple access (TDMA)..^ •it. is desixable to implement 
the features of current private branch exchange "(PBX) systems in a 
multi-line wireless telephone system. • 
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Wireless telephone systems, such as digital 900 MHz systems, 
are typically used to establish a wireless network between the base 
unit and several handsets. The base station transceiver must 
synchronize with each active handset. This synchronization can 
require different demodulation and related parameters for each 
handset, since some handsets may be closer to the handset than 
others, giving rise to a large' dynamic range difference between each 
handset-base station pair. For example, since the handsets and base 
station have independent local oscillators for frequency references, 
and signal strengths, there will be carrier offsets and other 
demodulation parameters unique to each handset to station link. I n 
addition, the system may be located in an indoor office environment, 
giving rise to unique multipath problems for each handset-base 
station link, which need to be addressed differently for each handset- 
base unit pair. 

One way to address this problem is to use an independent link 
for each handset. However, this approach is not without its own 
problems. For example, with over lOOdB differences between close 
and far signals, it is difficult to use FDMA (frequency division multiple 
access) techniques to establish the independent links. Similarly, 
CDMA (code division multiple access) methods require extremely tight 
power controls and/or many chips per symbol. 

A time-division system ^ like TDM A Js often, used in multi-line 
wireless phone systems. In such a system, a single RF channel- is 
used, and each handset transmits and receives data during a 
dedicated time slice within an overall cycle or epoch. In such a, 
system, however, it can be difficult for the base unit to adequately 
synchronize with each handset at the beginning of its respective time 
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Slice, since each operates on a link having potentially different 
characteristics than those of the other handsets. One possible solution 
is to use an extremely fast receiver that is able to re-synchronize at 
the beginning of each time slice, even if each time slice corresponds to 
a handset having a link with different characteristics than the last. 
This solution, however, requires a very fast receiver, with its 
attendant cost and complexity, and is not always the most efficient 
way to synchronize links. 

SUMMARY 

A wireless telephone system comprises a base transceiver 
having a base receiver and a plurality of wireless handsets. Each 
handset comprises a handset transceiver for establishing a time- 
division multiple access (TDMA) link over a shared channel with the 
base unit via the base transceiver, in which each handset 
communicates during an exclusive time slice of a TDMA scheme that 
allocates time slices to handsets. The base receiver stores a set of 
demodulation parameters for each handset and switches to the set of 
demodulatiop paranieters . for a particular handset when the base unit 
is to synchronize with the particular handset. 

BRIEF DE SCRTPTTON OF THK ORAWINCS 

Fig. 1 is a block diagram of TDMA multi-line digital wireless 
telephone system, in accordance witK an embodiment of the present 
ihventio'ti; ■ •-• ' • - •'* 'i;; • • ..- '\o'^ ': <...-., ■ -. 

Fig. ^ is a schematic representation of the field, data packet, and 
auldio packet structures used in the TDMA scheme of the system of 
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Fig. 3 is a block diagram of an automatic gain control (AGC) 
integrator with a plurality of registers, in accordance with an 
embodiment of the present invention; 

Fig. 4 is a block diagram of an AGC block used in the base unit of 
Fig. 1 and incorporating the AGC integrator of Fig. 3; 

Fig. 5 is a block diagram of a carrier tracking loop (CTL) block 
used in the base unit of Fig. 1; 

Fig, 6 is a block diagram showing the frequency and numerically 
controlled oscillator (NCO) integrators of the CTL block of Fig. 5 in 
further detail; 

Fig. 7 is a block diagram showing an alternative embodiment of 
the frequency and NCO integrators of the CTL block of Fig. 5 in further 
detail; and 

Fig. 8 is a flow diagram of an exemplary signal processing flow 
for the receiver portion of the base unit of Fig. 1, in accordance with 
an embodiment of the present invention. 

DESCRIPT ION OF THE PREFERRED EMBODTMKNt 

Referring now to Fig. 1, there is shown a block diagram of 
spread spectrum TDMA multi-line digital wireless telephone system 
100, in accordance with an embodiment of the present invention. 
TDMA system 100 comprises a base- unit 110,^ which has receiver and 
transmitter units .1:12 .and 111!, ' respectively, and is coupfed to 
external telephone network 116 via telephone line(s) 115: System 
100 also comprises N wireless handsets' 120i, I2O2, . . . r2bNr Each 
has a transmitter and "receiver unit (transceiver), sucH'as transmitter 
121 and receiver 122 of handset 12Di. -In one embodiment, receiver 
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unit 112 comprises N separate receivers, and transmitter unit 111 
comprises N separate transmitters, so that receiver and transmitter 
units 112 and 111 provide N total transceiver units, one for each of N 
wireless handsets. At any given time, M handsets (0 < M < N) are 
5 operating or active (i.e.. in the process of conducting a telephone call). 
In one embodiment, system 100 employs a digital TDMA scheme, in 
which each operating handset only transmits or receives data during 
its own "time slice" or slot. System 100 thus provides a wireless 
network between the base station 110 and each handset 120i 
10 (l<i<N). 

System 100 preferably employs block error coding to reduce 
error. In one embodiment, during a time slice, digitally compressed 
audio packets (such as ADPCM (adaptive differential pulse code 
modulation) samples) are transmitted, such as recommendation ITU-T 

15 G.721 or G.727 with a block code. This allows, for example, 16 ADPCM 
samples to be transmitted per audio packet. Block codes and ADPCM 
are preferred because of their low latency, which allows the wireless 
phone behavior to mimic that of a standard corded phone. Channel 
codes such, as convolutional codes or turbo codes, or stronger source 

20 coding such as LPC (linear predictive -coding), transform coding, or 
formant coding ipciir niore .delay, which . makes the . system less like 
the equivalent corded telephone. 

. order to ;^addyess, i the ^ aforementioned vprbblems, the present 

..W^R^iop ejpploys..- demqdulator batchiteeturewKin th'e: : base^ unit 
25 receiver, Av^ich ii^dependently ^ tracks. o jand updates ' demodulation 
■ parameters foj. each . of; the.ipjur-ality Q'f Tactiv-d links supported by the 
. , TOMA wireless network,,,. as . desicrib©d -in further - detail hereinbelow 
with reference to , Figs. 3-8. The various receiver parameters that are 
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adjusted in order to enable adequate or quicker acquisition and 
synchronization of a given link are referred to herein as demodulation 
parameters. 

Referring now to Fig. 2, there is shown a schematic 
5 representation 200 of the field, data packet, and audio packet 
structures used in the TDMA scheme of TDMA system 100 of Fig. 1. 
In one embodiment, a 2 ms field 210 of digital data comprises nine 
total packets, viz. a data packet 220 and eight audio packets such as 
audio packet 230. Each data packet is a set of data transmitted either 

10 to a given handset from the base unit or vice-versa, during a discrete 
time slice during which time no other handsets receive or transmit 
data over the system's data channel. Each audio packet is a set of 
audio data transmitted either to a given handset from the base unit or 
vice-versa, during a given time-slice in an overall "epoch" scheme, 

15 again during which time no other handsets receive or transmit data 
over the system's data channel. 

As illustrated, each type of packet contains various sub-fields or 
sections. For example, data packet 220 comprises a 32-bit sync field 
222, a data field 235, a FEC (forward error correction) field 222, and 
20 guard time 223. ' The data in data packet 220 is used to communicate 
between the base unit and a particular handset, and contains various 
types of information, such as caller ID type information, range and 
power information, and the like. " ' ^ * " ' 

" ' Atldio packet 230 cornprises an audio packet header 231, FBC 
25 data section 232, and guard' time 23^. Audio packet header 231, for 
example, contains information identifying the audio packet (such as 
the handset); the current place' in the epoch, and the like. 
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In one mode of operation, each handset receives 16 4-bit 
ADPCM (adaptive differential pulse code modulation) samples during 
each time slice of the epoch allocated for the handset to receive audio 
data; and transmits to the base unit 16 ADPCM samples during each 
time slice of the epoch allocated for the handset to transmit- audio 
data. In another mode of operation, the number of samples may b e 
doubled to 32 per time slice, by lowering each sample's quality . to 2 - 
bit samples-. ADPCM and related technical issues are described in 
detail in International Telecommunication Union (ITU), 
Recommendation G.727, (12/1990), "5-, 4-, 3- and 2-Bits Sample 
Embedded Adaptive Differential Pulse Code Modulation (ADPCM)," 
http://www.itu.ch. 

Audio packet 230 therefore also comprises a main 64-bit "audio 
data" portion, which comprises either 16 4-bit ADPCM samples (high 
quality), or 32 2-bit ADPCM samples (low quality). As will be 
appreciated, for a 2 ms field, high quality (16 4-bit ADPCM samples 
per audio packet or time slice) provides 32Kbps. ADPCM (the default 
audio data), and low quality^ (32 2-bit samples shared between two 
handsets, per audio packet) provides 16 Kbps. 

The present invention, utilizes, independent automatic gain 
control .(AGC),, carrier, tracking . loops (CTL), and, equalizer loops for 
each link, : to. independently, track , demodulation parameters and s states 
associated with these three loops or blocks.. . : The . states and 
parameters associated^ ^with these three lop^s and which are adjusted 
to improve or allow synchronization are referred to. herein,, .jn general, 
as demodulation parameters. Since each handset is independently 
moving and is in a potentially unique position, different parameters 
are needed by the base unit 110 to synchronize with each handset at 
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the beginning of the time slice for that handset. If these parameters 
and states (described in further detail below) were to be stored and 
modified during communication with each handset, then once 
synchronization is first established and a workable first set of 
5 parameters and states is found that allows synchronization, then 
these parameters may be used, as a starting point for the next time 
the handset link is established. However, the last set of parameters 
established for one handset link will usually not be an efficient 
starting point for trying to synchronize with a different handset. 

10 Accordingly, in the present invention, the AGC, CTL, and 

equalization blocks within the demodulation/receiver portion of base 
unit 110 are modified so allow each block to store and track a set of 
parameters for each handset, and to use the last-modified set of 
parameters for a given handset at the next time slice requiring re- 

15 synchronization with that handset. For example, once the appropriate 
AGC, CTL, and equalization parameters are found to allow 
synchronization with handset #1, they are stored in the respective 
blocks when handset #rs time slice is completed. When handset #2's 
time slice is next, base unit 110 again synchronizes and stores these 

20 parameters in a different location for handsfet #2. When another 
handset #1 time slice :occurs, base unit llO's receiver re-loads with 
the last-stored parameters defining . the state of the demodulation 
parameters • during , the. last: eomihunication with haftdset #1, and 
updates these^ parameters; c as necessary.. -'Howeveri' comparatively 

25 quick synphronization should . be achieved sincd^ the demodulation^ 
. paranieters used in, the previous time slice for handset #1 will likely 
be close to the ones needed for synchronization, since handset #1 will 
have only rnoved slightly in the brief time . (e.g., 2ms) between its 
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time slices. Thus, the present invention minimizes acquisition and 
synchronization time for each time sHce. The present invention also 
allows a single receiver datapath to be used to support TDMA signals 
from multiple independent sources. 

The three receiver or demodulator blocks AGC, CTL, and 
equalization, of base unit llO's receiver, are modified as described 
below to allow each to provide state and parameter storage for each 
handset. In a preferred embodiment, the present invention is 
implemented in a digital system in which the state of the three loops 
or blocks exist in the digital domain. In an alternative embodiment, 
some analog domains are utilized, although it may be more difficult to 
store a loop state in the analog domain (for example, it may be 
difficult to hold a voltage controlled oscillator (VCO) for carrier 
tracking over the time between TDMA slices). Therefore, in a 
15 preferred embodiment, the present invention is implemented 
digitally. 

Referring now to Fig. 4, there is shown an- AGC block 400 used in 
receiver 112 of base unit .110 of Fig. 1. AGC block 400 comprises a 
plurality of standard components, except that AGC accumulator 3 00 
20 comprises- a plurality of registers, one for each handset (or possible 
link) , of system . 100. =, Signal processing block 420 is any receiver 
, processing jwhich occurs between i the adjustable gain amplifier 42 1 
and the inpiyt tp amplitudRi: detector ■ 422, suchs^ asf-' a pulse shaping 
.. . . filter, .Qarrier detdtator; ie analo^g-to-digital' -co'averters (ADC), IF 
25 pamplifiers, ai^i'd the 'likeiv-. AGC integrator '300 ■:st6res='''Sspluralit 

parameters, ; to , store the -iAGGfiioop state ind^Jeiideritiy for each link. 

■ ■ Referring now to Fig.' 5/ therfe is ' shown iri furthei* detail the AGC 
■integrator of accumulatdr' 300 of AGC block' '400, liavirig a! plurality of 
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N registers SlOj. AGC is implemented by storing an AGC value for 
each time slice or link, and by allowing each AGC value to adapt or 
update only during its designated time slice. In the TDMA wireless 
phone system 100 of the present invention, there is sufficient guard 
time (see guard time 223, Fig. 2) to allow the amplifiers to slew 
lOOdB in the dead time between TDMA time slices. One AGC state 
parameter is used per time slice, and is provided from AGC integrator 
300. ' ' 

For each time slice, one of the registers 310j is enabled and its 
output is selected, by applying information concerning the current 
time slice to enable select 330 and multiplexer 320. This causes the 
appropriate output value Q to be applied to summing node 411. Since 
only the appropriate register 3 10j is enabled, only this register is 
updated with input value D; the other registers are held at their 
previous value. This allows each channel of the receiver to start 
where it left off when its time slice occurs, since the disabled registers 
cause the loop to behave as if it were in perfect lock (amplitude error 
is zero). As will be appreciated, this is likely .to be a better ; starting 
point for the next burst, of data froni. the same, transmitter receiver 
pair (handset-base unit pair) than default initial conditions or where 
the previous transmitter receiver pair left off would be. 

Referring now to Fig. .5, there^ is shown; a CTL block 500 used in 
receiver 112 of base unit 110 of Fig. 1; . CTL block 5 OQ comprises a 
plurality of standarjj components, .except that frequency accuiiiulator 
510 and numerically controlled oscillator (NCO) 530: are able to store a 
plurality of CTL-related states, one for each handset (or possible link) 
of system 100, as described in more, detail with reference^ to Figs. 6 
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To implement carrier tracking, NCO 530 is employed, and is kept 
operating for each time slice which is driven by value of frequency 
integrator or accumulator 510. Alternatively, the value applied to NCD 
integrator 530 can be computed by multiplying the value of 
5 frequency integrator 510 times the number of clock cycles until the 
next time slice. In both cases, the present invention only updates CTL 
states during the appropriate time slice. 

CTL 500 provides, a second order CTL, which utilizes two state 
parameters per time slice, the frequency and NCO parameters, stored 
10 by frequency integrator 510 and NCO integrator 530, respectively. 
The NCO parameter can be computed from its initial value and the 
value in the frequency integrator as follows: 

NCOi+d = NCOj + d-F (1) 

where NCOi is the ith value of the NCO integrator, d is the number of 
15 delays until this time slice is active, and Fis the frequency integrator 
value. This value is constant since the integrator only updates during 
the. time slice. This allows a common NCO and CTL loop filter to 
support all TDMA slices' Only two data are required for CTL state 
preservation, the frequency' integrator and the NCO integrator 
20 parameters or values. : ' . 

Referring now to Fig. 6, there is shown an embodiment 600 of 
• .the frequency aiid NCO •integrators 510, 630 of CTL block 500 in 
further, detail, • Fi-eqiiency accumulator iSlt) and NCO section 530 of 
. CTL -block; .500 are ihiplem'ented, in one'' embbdimeht, as Ulustrated. 
25 . . Frequency -aecUmulator ' 510 "is implemented With' eri able 'select 5 I'l 
: and. multiplexer 512, siniilar to the AGC' accumulator 300 of 'Pig. 3. In 
;the embodiment 600 iliUstr'ated in Fig. - 6, NCO integratbr 5'36 is either 
updated or computed as a function of the delay between time slices. 
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The updates to NCO530 require input from the frequency integrator 
513 values. Separate accumulators are used for each time slice (i.e., 
for each transmitter-receiver pair). In one embodiment, the 
frequency integrator value stored in registers 513 is accumulated in 
5 NCO530 when the path is not active (when a different transmitter- 
receiver pair is in use), and the frequency integrator and NCO for a 
given time slice are controlled in a closed loop during that time slice. 
As in the AGC case described above, this preserves the state of the 
loop for each link, minimizing the reacquisition time between TDMA 
1 0 packets. 

Referring now to Fig. 7, there is shown an embodiment 700 of 
an alternative embodiment of the frequency and NCX) integrators 5 10, 
630 of CTL block 500 in further detail. In embodiment 700, the NCD 
integrator is computed instantaneously instead of continuously. In 

15 this case, the multiplication is computed once per time slice, not every 
sample as in the accumulators used in embodiment 600 of Fig. 6. 
Multiplexers 711, 712 allow the NCO registers 531 to be programmed 
with the current NCO value plus the product of delay until the next 
packet for this link, times the current frequency value (i.e., executing 

20 Eq. ). This is equivalent to acciimulating the current frequency value 
until the next active time for this link (the next time slice). In 
systems with digital enabled timing, d in equation is based on 
enabled saniples bompufed by the tiniing system. The enabled timing 
system may be a' digital timing recovery system deriving timing from 

25' signal characteristics, or "an enabled timing system relying on a 
master NCO synchronized by timing data sent over the channel. 

The state of an equalization block is typically, represented : by a 
plurality of parameters known as a set of coefficients. In one 
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embodiment, such an equalization block is employed, such as a least 
mean squares (LMS) equalizer. Because each handset communicates 
over the shared RF channel via its time-divided link or time slice, and 
the RF path for each handset is different, the equalization block of the 
present invention stores a unique set of equalization coefficients for 
each handset or link. In one embodiment, these values are stored in a 
plurality of coefficient accumulators, and are swapped out for each 
time slice. In an alternative embodiment, a transposed filter 
structure is employed in which each coefficient is swapped out as the 
summation shifts out of the adder pipeline. One skilled in the art will 
recognize how to implement an equalization block so that its 
parameters may be changed as describe above, in accordance with the 
present invention. 

Referring now to Fig. 8, there is shown a flow diagram of an 
exemplary signal processing How 800 for the receiver portion of base 
unit 110, in accordance with an embodiment of the present invention. 
A near baseband signal is sampled using a fixed clock, applied to ADC 
801. This signal is applied to an interpolation/timing recovery 
mechanism 802 which derives its error from the data past parallel 
correlator 804. A derotator. 803 follows . the timing estimator. 
Derotator 803 presents a phase corrected, signal to parallel correlator 
804, as will be appreciated. The symbol stream at the output of 
parallel correlator 804 is applied to a FEC system . (not shown). ,The 
detection of the correlation peak will be dependent on the incoming 
SNR (signal-to-noise ^atio), sjgnal leyel,^ carrier, aii.fl .timing offset. 
Carrier or CTL loop or block 500, timing lopp^.or blpck ,^20, and . AGC 
loop or block 400 are implemented in the signal flow as illustrated. 
Timing loop 820- is used to" esWbiisH' sampling synchronization at a 
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receiver, so that sampling occurs at the proper time. In an alternative 
embodiment, timing loop 820 is characterized by timing loop 
parameters, which are included in the set of demodulation 
parameters stored and adjusted for each handset. 

5 The illustrated signal flow is based on the assumption that base 

station 110 is the master and controls timing, carrier, and power 
levels. The handsets 120, based on this assumption, lock to the base's 
reference clock and carrier frequency and additionally provide 
information back to the base regarding their status. This assists base 

10 110 in keeping track of all active and idle-mode links in the system. 
This strategy is aimed at maintaining robust links and also minimizing 
the time taken for a system to synchronize after either a cold start or 
from the idle mode. The processing at the base and processing at the 
handset may thus be regarded separately, to distinguish between the 

15 two functional operations. It is clear that the handset functions are a 
subset of the processing at the base. 

As will be appreciated, in alternative embodiments, the present 
invention may be implemented in other types of multiple-access 
systems, such as TDMA, CDMA, and FDMA, where there is a need to 

20 frequently access multiple channels. In such alternative 

embodiments, the present invention provides for preserving the state 
of the relevant demodulation parameters, for each separate link, so as 
to minimize acquisition requirements. In CDMA and FDMA systems, 
symbol timing for the channels may be independent, allowing symbol 

25 or chip timing loops to operate in a manner similar to the CTL 
described in this document. 

One skilled in the art will recognize that the wireless system 
described above according to the principles of the invention may be a 
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cellular system where base unit 110 represents a base station serving 
one of the cells in a cellular telephone network. 

It will be understood that .various changes in the details, 
materials, and arrangements of the parts which have been described 
and illustrated above in order to explain the nature of this invention 
may be raade^ by those skilled in the art without departing from the 
principle and scope of the invention as recited in the following claims. 
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CLAIMS 

1. A wireless telephone system, comprising: 

(a) a base transceiver having a base receiver; and 

(b) a plurality of wireless handsets, each handset comprising a 
5 handset transceiver for establishing a wireless link over a 

shared channel with the base unit via the base 
transceiver, the base receiver comprising synchronization 
means, for maintaining a plurality of demodulation 
parameters for synchronizing with a particular handset, 
10 and means for storing a set of demodulation parameters 

for each handset and for providing to the set of 
demodulation parameters for a particular handset to the 
synchronizing means when the base unit is to synchronize 
with the particular handset, 

15 

2. The system of claim 1, wherein the wireless link is a time- 
di vision multiple access (TDM A) link, in which each handset 
communicates during an exclusive time slot of a TDMA scheme that 
allocates time slots to handsets. - 

20 ^ I ^ 

3. The system of claim 1, wherein the set of demodulation 
parameters stored for each handset is updated " for each time slot for 
the handset. \ . . . ^ • - 

25 4. : The system of claim^^ Iv ^yhereih the base unit is coupleable to 

one or more external telephone lines. 
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5. The system of claim 1, wherein a plurality of adaptive 
differential pulse code modulation (ADPCM) data samples are 
transmitted during each time slot. 

6. The system of claim 1, wherein: 

the synchronization . means comprises an automatic . gain control 
(AGC) loop, : a carrier tracking loop (CTL), and an 
equalization loop;- and , 

the demodulation parameters comprise: 

an AGC state parameter for determining the state of the 
AGC loop; 

a CTL frequency parameter and a CTL NCO 
parameter for determining the state of the CTL loop; 
and 

a set of equalization coefficients for determining the state 
of the equalization loop. 



7. The system of, claim 6, wherein: 

the AGC loop comprises an AGC integrator having a plurality of 
registers for storing an AGC state parameter for each 
, handset;- and - . 

Ihe CTT^ .l9op ,cqi|npris.QS a lGTL frequency integrator having a 
plurality of registers for storing a CTL frequency 
parameter for each handset and a CTL NCO integrator for 
storing a GTJ- iNCO parameter: for each' handset. 
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8. The system of claim 7, further comprising enable select units 
and multiplexers coupled to the pluralities of registers for the AGC 
state parameters, the CTL frequency parameters, and the CTL NCD 
parameters for selecting the corresponding demodulation parameters 
for a handset during a time slot for the handset. 

9. In a wireless telephone system having a base unit and a 
plurality of wireless handsets, the base unit comprising a base 
transceiver having a base receiver, a method for establishing, for each 
handset, a wireless link over a shared RF channel with the base unit 
transceiver, the method comprising the steps of: 

(a) synchronizing, at the beginning of time slots for each 

handset, between the base unit and the handset in 
accordance with a plurality of demodulation parameters 
for the handset; 

(b) storing a set of demodulation parameters for each handset in 

accordance with the demodulation parameters utilized for 
the most recent time slot for the handset; and 

(c) switching, during synchronization, to the set of demodulation 

parameters for each handset when the base unit is to 
synchronize with the handset. 

10. The method of claim 9, wherein the wireless link is a TDMA 
link, in which each handset communicates during an exclusive time 
slot of a TDMA scheme that allocates time slots to handsets. 
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11. Abase unit for communicating with a plurality of wireless 
handsets, comprising: 

(a) a base transceiver having a base receiver and a base 

transmitter for establishing a wireless link over a shared 
channel with the handsets; 

(b) synchronization means for synchronizing with each handset 

in accordance with a plurality of demodulation 
parameters; and 

(c) means for storing a set of demodulation parameters for each 

handset and for switching the synchronization means to 

the set of demodulation parameters for a particular 

handset when the base unit is to synchronize with the 
particular handset. 

12. The base unit of claim 11, wherein the wireless link is a 
TDMA link, in which each handset communicates during an exclusive 
time slot of a TDMA, scheme that allocates time, slots to handsets. 
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